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V. M, Leman

The rapid growing of troos i one of th

e most urgent tasks
in carrying out the Stalin shelter belt planting plan.
the means which can

One of

be used in speeding up the planned transfor=

mation of nature is the methed of growing peedlings under arti-

ficial light,

V. P. Mal'chevekiy, the Soviet solentist who wes killed during

2 the siege of Leningrad, obtained very interesting and voluable results

from his experiments in growing secdlings under artificial light.

Hin exporiments, which became known only in 1946, have ghown that

g BT TR
s 42

many kinds of tree seedlings can be grown under artificial light

and that thelr growth under such

s

1ight is more rapid than under
netural light. His experimental plant

s outgrew those used as

f{, controls five, ten, and even twelve times during the first year of
§* 11fe, His dog roses (Rosa canina) bloomed during their first year
i when kep® contimously under electric lights After having been under

electric light continuoualy for oix months,

spruce (Picea), birch

(Betula), heneysuckle (Lonicera xylosteun), mountain ash (Sorbus),

T

and dog rose seedlings safely spent two winters in ‘the open alr

without suffering 111 effects.

i

According to Mal!chevekiy's data,
the reaction of va

rious kinds of trees to intensity and duration of

11lumination is not identical. Thus, for instance, spruce hastens

itg growth under continmious 111umination bub doos not react vhen

148 intensity is inoreased beyond 4,000 luxes; pine (Pinus) grows

more rapidly when the 1ight 4s turned off gt night; but lerch (Larix)

and bireh grow more rapidly under contimous 41lumination with the

intensity of the 1ight not less than 4,000 luxes.
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The reaction of cak (Quorcue) and several other specles to elec=

tric light hanm m veen studied in detail in the Mosecw
Agricul‘aural Aeacemy lnmerd Ko Ao Timiryazev. Exverimentc made under

the eupervieion of N. A, Maksimov in recent yesrs have ghown that
cak, bireh, pine, and other seedlings definitely react to ehanges
in lighting and %o en inorease in the Zength of the day.

: In experimento conduoted between 1944 and 1948, all plants were
; grown in small 10=centimeter dismoter clay pote atanding on @ wooden
rack under electric lampe, The goil used in the pots waf ordinary
podzolie goil and was not fertilized, The plents were watered once

’0&“& 2/, hours, The lamps hanging over the plante were ordinary
500-watt lamps with shades, Each lamp {1luminated an area cne meter

ST T

HERE

o

' square, which aceomodated up to 100 pots. The distance between the

tops of the plante and the lamp bulbs veried between 50 and 70 centi-

s A

meters. Because of inadequate voltage in the electric 1ine, the ' |

:'é lemps did not turn brightly end 11luminated the planteg with an in=- |
f tensity not exceeding 1,500-1,600 luxes; the plants farthest removed ‘
3; from the center of 1ight received only 1,000-1,100 luxes. .\
i Adr temperature ot the surface of the goil in the pots was i
;* 20-22 degrecs m'%g%% fumidity was hold betwoon 65 and 75 per= |
% cent, Seeds were usually planted in November or Decermber and shoots

g appeared after the middle of Docember, As soon as the sesds had

Drost

gprouted, the plente were placed under 1ighte, After 4=5 months,
the seedlings were transplanted in the open outside the puilding.

Ordinary oak (GQuercus pedunculata Ehrh.), vwhich is the primary
species to be used in shelter belt creation work, wes especially

yesponeive to supplementary 11lumination.

T4 is & matter of common Imowledge that )when grovn from seed,
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oak growe very slewly = more alowly than most deciduens and coni=

feroua mpecies = during the rirev 10 years of 1llu.

Under natural conditions, cak geedlings stop growing in height
sbont a month after sprouting and begin sceumulating rupplios of
plastic matter, Growth in the diameter of the stem accompanies this

accumalation process. With the advent of oold weathor, the plants

ghed their leaves and entor a pericd of rest, which continues until

the following spring.
A different pattern wae cbaerved when seedlings were kept under

contimious electfical illumination. Under those circumstances, the

1ife of the secdlings consisted of alternsting periocds of intensive

growth in height sccompanied by formation of nev leaf rosettes and

periods of comparative rest, during vhich the leaves did not fall.

During the rest periods, brownish dormant nodules formed at the top

Fach rest period was followed by a growth period

of the plants.
and growth by rest throughout the time that seedlings were exposed

to contimous illumination, The growth periods were ueually 7-10

the rest perioda considerably lenger, 10=40 days, Thus,
in length between 17 and

days long,
a complete cycle of growth and rest varied

50 days.
Upon completion of sach growth peried, the leaves ouilckly in=-

ereased in size and took on normal shape, Their epidermls became

rough and light green in color. Each new leaf rosette differed little

from the rosettes formed in successive years when seedlings are growm

in nmurseries.
ducted in 1944-1945, seedlings had developed

g to from 7 to 9 growth periods)

In experiments con
from 7 to 9 leaf rosettes (eorrespondin

after 10 monthe of contimious 41luminstion, The growth periods were

peparated by reeb periods of varying duration. The plants, at the end

‘
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of 10 monthe, had gromm to between 105 and 160 centimetere in
helght, 1. 0., they had grown 15-18 centimeters in height during
each growth pericd.

In 1945-1946 experimente, geedlinge had developed up to six
1eaf roroties after gix months of contimous 11lumination, They
hed grown 10-12 econtimeters per growth peried, or an tall as 70
contimeters at the end of six monthe. Experiments mado in 1947

end 1948 duplicated there remults, In 1949 experiments, geedlingn
hed developed five leaf rosettes, grovn to 8 height of 72 gontimaters,
and had more than 30 leaves,

In early spring, the seedlinge were tronsplanted to an outdoor

D e s e A S S

location, Before transplanting took place, the building was aired

it

E frequently so that the plants becsme accustomed to fresh air., Trans=

T planting was usually accomplished without injury to the roots of the

plants by inverting the pots, planting the seedlings with balls of
W earth arcund thoir roots, and watering the plants after plenting.
The plents grev 1ittle the first year aftor transplanting. New

o

lenves appeared only gt the top and some 01d leaves sometimes fell
off, DBut by fell, the seedlings were well acolimatized, their stems
had become ‘thicker, their bark hed turned a deeper green, and their
i roots had gone down 0.5-0,6 meter into the eerth,

b The plants stood three winters with temperaturee as low as 30

degrees below 2ero exceptionally well, even when there was little

snow cover, There was 1ittle frost damage to their branches, not
more than to those of the control plents. BY the fourth year, there
was no difference in appearance between the experimental plents and
ordinary plants.

Leafing time in epring and leaf size and shape of experimental
plants were entirely normal, A group of 60 seedlings transplanted
in the spring of 1945 after six months! 11lumination had developed
s follows by 1949t helght, up to 160 centimeters; diameter of stem
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just above rocte, up to 25 millimeters) mumber of leaves per plant,

.200 and more) average length of leavee, 120 millimeteraj average

width of leaves, 50 millimaters, These plants did not differ in
external appearance from 68 year old cake growing on podzolic
soil in Moscow Oblast,

When seedlings are held under eleotric light culture for longer
periods of time, their development is even greater, For example,
after 10 months of light culture and four yunré in the open, ocsk
seedlings attained a helght of 230-260 centimeters, Diameter of
their stems, just above the roots, varied between 20 and 45 milli-
meters, leaves numbered 400-500, leaf length averaged 130 milli=-
meters, and leaf ¥dddhhaveraged 60 millimeters. In external appear=
ance, there was hardly any difference between there plants and 10=
12 year old plants grown in the usual way.

In sddition to cak seedlings, pine, bireh, larch, and other kinds
of seedlings were grown under continuous 1illumination, All outstripped
their counterparts growing under natural conditions of illumination,
Planted in May, they had reached the following heights by August
(heights of controls in parenthesis):s pine, 7 centimeters (45 em)3
larch, 12 centimeters (5.3 em); birch, 44 centimeters (21 om),

§%111 better development was attained when seedlings were grown
under electric lights in the wintertime. By April of the following
year, larch had reached a helght of 33 centimeters (eontrol, 5.3 em);
birch, 103 centimeters (21 om); ash (Fraximue), 44 centimeters (24 om);

dog rose, 40 centimeters (7 om); pine, 12 centimeters (445 om)e

Besides grester height, the experimental plants had better branch
development and more leaves. Pine and larch needles were longer and

thicker in dismeter. Falling of leaves and needles was negligible,
The 1light culture method can be practically utilized by planting

-5-
CORFIENTIAL

. Declassified in Part - Sanitized Copy Approved for Releése 2012/05/25 : CIA-RDP82-00039R000100100061-3

PR




Declassified in Part - Saniti
ized Copy Approved for Relea
se 2012/05/25 : CIA-RDP82-0
: -00039R000100100061-3

| ot (ENTIA

troe seeds whish do not remuira stratification (cak, larch, pine,
birch, maple) immediately after they have been collected in the fall.
They are planted in emall boxes or ¢lay potsj when sproute appear,
they are transferred from the nursery to hothouoces or greenhousos.
They receive natural light during the day, eleetric 1ight during the
night. Recent experiments have proved thet night 11lumination can

be comparatively weak; therefore, 8 100= or oven 60=wati uldb giving
off 300600 luxes ig adequate for one square meter of illuminated area.

Mbet tree seedlings are ghade tolerating. Under natursl conditlons,
thoy grow in ghady places under other treos or under bushes, Apperently,
when seedlings are subjected to artificisl light culture they retain
their tolerance for ghade, Therofore, therc was little difference
in the development of oak seedlings which received 1,500 luxes and
i thoae which recelved 700-800 luxes, While their growth under the in-

fluence of 800 luxes Was gomewhet less than under 1,500 luxes, the

’, geedlings developed 2-3 leaf rossttes each with 4=6 leaves.
. oMonarily s <ol pr
A?lant photoayntheaia tokee place mainly during da 1ittle

additional development is neted during the lo-w%ghttime hours.
AN
Although plants growing in a mrsery have considerably m 1ight

during the summer than those under electric light culture during the

winter, they grow more slovily. conaeqﬁently, the decisive factor is
not so much intensity es duration of 1llumination. Oak seedlings
] artificially 1ighted only 12 hours instead of 24 developed only one
leaf rosette and then entered & rest perioed which lasted more than
gix months, But when ageln gubjected to 2/=hour 11lumination, they
quickly begen %o form new leaf roseties.

If acorns are planted at the end of October or beginning of
November, they will sprout in December. If they are 11luminated
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during the next five months (150 deys), the average night 1illuming=
tion pericd will be about 12 hours. Uaing & 100=watt lamp per equare
meter of space, pover oonsumption per 1nn?’w111 be 180 kilovetts for
the 5=month peried, If 100 plante are 11luminated por squere meter
of apace, the cost per plant will be 29 kopeks, If acorns are
planted later, in December, the 11luwmdnation pericd will be shorter
and the cost less.

The light culture method is especially practicel in regions

where adequate electric power is aveilable and where power is cheap

(for example, near the DneproGES).
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